Differentiation of cultured human keratinocytes: effect of culture conditions on lipid composition of normal vs. malignant cells.
Differentiation in keratinocytes can be experimentally modulated by changing the culture conditions. When cultured under conventional, submerged conditions, the extent of cellular differentiation is reduced in the presence of low calcium medium and is enhanced in medium containing physiologic calcium concentrations. Moreover, cultures grown at the air-medium interface or on a dermal substrate, or both, differentiate even further. Herein we report the effect of culture conditions on lipid composition in normal human keratinocytes and three squamous carcinoma cell (SCC) lines that vary in their capacity to differentiate as assessed by cornified envelope formation. Under submerged conditions, the total phospholipid content was lower, triglyceride content higher, and phospholipid:neutral lipid ratio lower in direct correlation to the degree of differentiation in these cultures. When grown at the air-medium interface on de-epidermized dermis, evidence of further morphologic differentiation was found only for well-differentiated SCC cells and normal keratinocytes. Similarly, the phospholipid content remained high in poorly differentiated SCC cells and it decreased modestly in well-differentiated SCC cells and markedly in normal keratinocytes. In all cell lines the triglyceride content was increased and cholesterol content decreased when compared to parallel submerged cultures, but these differences were most pronounced in well-differentiated cell lines. Acylceramides and acylglucosylceramides were found only in normal keratinocytes and only under the most differentiation-enhancing conditions. These studies demonstrate differentiation-related changes in the lipid content of both normal and neoplastic keratinocytes.